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2.1 INTRODUCTION 
 
Fish balls are common food in southern China and Chinese communities 
mostly cannot resists from "fish paste". Asian meatballs differ significantly in texture 
from their European counterparts. Instead of being ground, the fish is pounded, giving 
it a smooth texture. Pounding, unlike grinding, uncoils and stretches previously 
wound and tangled protein strands in the meat. In today’s markets where customers 
crave for variety product, innovation is the way to go. In today’s markets the fish ball 
machine has been designed in big size and is not suitable for homemade fish balls. 
Besides, the machine is more expensive and not affordable for household. So, it is not 
suitable to be placed at home and it is difficult to be handled [1]. 
Thus, our group is inspired to produce a friendlier user for household and 
Small Medium Entrepreneur (SME). In our product, we have designed more compact 
size and it is more users friendly because it is easy to handle and be used. It can also 
be placed in everywhere and it does not require a huge space. In addition, this machine 
only need one person to handle it hence, it decreases the time consumer of fish ball. 
Moreover, it increases the productivity of fish ball and it is more hygiene. Besides, 
using a concept of portable machine through electrical power it is more effective in 
the process. As the dough is kneaded for making fish ball, it require a cool temperature 
for kneaded [2]. Generally, making a fish ball, the customer need to freeze the slice 
of fish or add some ice during process making a dough to ensure that the ingredients 
is looks more viscous and easy to shape it [3]. By using our product, customer may 
not to freeze their slice of fish. 
The problem arise from the fish ball ingredients which cannot be mixed well 
using traditional method (Figure 2.1). Also, the textures of fish ball are not properly 
shape. So, the cooling temperature is more important to ensure the fish balls are easier 
to shape. Today, the machines are only provided for the industry because it’s costly. 
Besides, the size of the machine is not suitable for home use. However, the others 
problem are the customer take a long time to mix the entire ingredient if manual 
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technique is used. From that, our group proposed to make a portable and compact size 
of fish ball maker to ease the customer to handle it and also the productivity and 
quality of fish ball can be increase and the time consumer can be shortened. 
 
 
 
Figure 2.1: Traditional Method 
 
2.2 EXISTING PRODUCT IDENTIFICATION 
 
The benchmark is a process to distinguish between its own process and 
performance metrics with the best in the industry or how to best the progress in other 
industries. Dimensions typically measured are quality, time, and cost. This benchmark 
can also improve some aspect of improvement in terms of better products, faster and 
cheaper cost.  
 
1) Milling Stirring Machine 
Milling stirring machine is a machine for mixing and making fish ball and 
meat ball for big industry (Figure 2.2). This machine has a capacity of 300kgs up to 
1000kgs in an hour. Milling stirring machine is reserved to mixing, stirring, cutting 
and shaping the ball as well this machine also have a cold tunnel system to make the 
process making fish ball is easy this is because to make a fish ball the process of 
mixing the ingredient must in cold condition. 
 
 
 
Figure 2.2: Milling Stirring Machine 
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2) ANKO Automatic Machine 
To make a meatballs, fish ball, and squid ball, ANKO automatic machine 
(Figure 2.3) is the ideal machine to make it because this machine is an automatic 
machine that can simplify the process of making the balls. In addition, ANKO 
machine is usually used in the big industry because the structure of machine is big and 
it produce more production of fish ball. ANKO machine is not suitable for household 
user because it is large in size and the cost of this machine is quite expensive. This 
machine can produce for 6000 until 1000 of balls in an hour. 
 
 
 
Figure 2.3: ANKO Automatic Machines 
 
3) Ball Making Machine  
The ball machine (Figure 2.4) or the water used to boil for a short time fried 
chicken balls, fish balls, shrimp balls, meatballs, meatballs, vegetables and others. 
Suitable for supermarket, catering centres, shopping malls food stalls sold food and 
drinks fresh to do, but also suitable for meat, fish, vegetables, using mass production 
and sales processing plant. It is use to produce the versatile equipment of meatball. 
 
 
 
Figure 2.4: Ball Making Machine 
18 
 
 
 
 
Based on the existing products, most of the inventions are focusing on heavy-
duty application and using high tech device which may cause the cost of the product 
is expensive. 
 
2.3 NEW CONCEPTUAL DESIGN 
 
2.3.1 Component decomposition and function analysis 
A block diagram of the parts and subassemblies that make up the product in 
the form of hierarchical structure of component forms and functions is shown in 
Figure 2.5 and 2.6. It is used for the better overall understanding of how individual 
components interact with each other and contribute to overall product function.  
 
 
 
Figure 2.5: Component Decomposition of Fish Ball Maker Machine 
 
  
 
Figure 2.6: Function Analysis of Fish Ball Maker Machine 
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2.3.2 Concept Selection 
Morphological chart is a method to generate ideas in analytical and systematic 
manner. Morphological charts also known as concept combination tables or function 
means tables are a design tool for generating a listing of integrated conceptual design 
solutions for a design problem. A table is constructed by decomposing the design 
problem by listing all the critical functions in a column. Combining one means for 
each function will produce a possible integrated conceptual design solution. 
Repeating this process with every possible combination contained in the 
morphological chart will generate an exhaustive list of conceptual design solutions. 
Table 2.1 below shows the morphological chart and list of parameters resulting 
from our specification need of meatball maker machine. The parameters resulting 
from the specification would include power source, ingredients tank shape, ingredient 
tank material, switch type, blade and extruder, tank lock, lid, and cover. 
 
Table 2.1: Concept Selection 
 
 
 
2.4 EMBODIMENT DESIGN 
 
2.4.1 Product Architecture 
Product architecture is the scheme by which the function of a product is 
allocated to physical components. Also, it is known as a description of the way in 
which functional elements of a product or system are assigned to its constituent 
sections or subsystems, and of the way in which they interact. The design process of 
the Fish Ball Maker Machine is carried out based on the predefined architecture as 
shown in Figure 2.7. The process starts with the power supply from electric current. 
Electrical Energy is added to the vacuum motor as input. This energy is then converted 
to mechanical energy with heat energy and sound energy being. 
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Figure 2.7: Schematic diagram of Fish Ball Maker Machine 
 
2.4.2 Product Configuration 
Configuration design is a kind of design where set of predefined components 
that can be interfaced (connected) in predefined ways is given, and an assembly of 
components selected. The term component is used in the generic sense to include 
special-purpose parts, standard parts, and standard assemblies. A part is characterized 
by its geometric features such as holes, slots, walls, ribs, projections, fillets, and 
chamfers. The arrangement of features includes both the location and orientation of 
the geometric features. 
 
 Standard and special-purpose part 
A standard component is usually an individual part, manufactured in 
thousands or millions, to the same specification such as size, weight, material, and 
others. Table 2.2 shows the list of standard components for the fish ball maker 
machine. Standard module is a standardized, often interchangeable component of a 
system or construction that is designed for easy assembly or flexible use. Table 2.3 
shows the list of standard module for the fish ball maker machine. Special purpose 
components are components that its operations are limited to the acquisition of 
specific function. The special purpose components are usually subsidiary 
components. Table 2.4 shows the list of special purpose components for the fish ball 
maker machine. 
 
Table 2.2: Standard Components 
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Table 2.3: Standard Modules 
 
 
Table 2.4: Special Purpose Parts 
 
 
2.5 DETAIL DESIGN 
 
2.5.1 Detail Drawing 
A detail drawing is the most important drawing for fabrication work. A detail 
drawing is a drawing of a part giving a complete and exact description of its form, 
dimensions, and construction. In our product has been divided into several parts, 
where it consist a mainly part. The main part is a body, motor, container mixer, blade 
mixer and other. The part drawings will show the details of part design in term of its 
dimension and material. The whole part of the Fish Ball Maker Machine has 
approximately 12 piece of part as shown in Figure 2.8 below.  
 
 
 
Figure 2.8 Exploded view of Fish Ball Maker Machine 
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Assembly drawing (Figure 2.9) is a detail drawing that shows how all of the 
parts interact of mate to each other to form a useful machine. It will allow us to identify 
the exact connection between each part. A complete assembly drawing is presentation 
of the product or structure put together, showing all parts in their operational positions.  
 
 
 
Figure 2.9: Assembly drawing of Fish Ball Maker Machine 
 
2.5.2 Final Product Design Specification 
Based on the design briefing, the analysis of the participatory design project, 
customer requirement and benchmark of product, we drawn our final product design. 
Table 2.5 shows the final product design specification. 
 
Table 2.5: Final product design specification 
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2.6 PROTOTYPE DEVELOPMENT 
 
Product prototyping is important as a basic knowledge before real product can 
be produced. Some questions for this process regarding the three major categories of 
product development that consists of the form, fit, and function can be tested by the 
conclusion of each design process stage from problem formulation, conceptual design, 
configuration design, and parametric design to detail design. In relation to that, a 
prototype of the product has been constructed at the earlier phases of the product 
development process, before the final product is selected and proceeds to the 
manufacturing phase. 
 
2.6.1 Process Involved 
There are several process are involved to develop the prototyping of the Fish 
Ball Maker Machine. Besides, the manufacturing process involved such as cutting 
process, grinding process, drilling process, surface finishing and others. During the 
process was running, the safety factors are the important thing should be taken to 
prevent any accident or damage occurs to a product, human health and environment. 
All of the process involved is using by the mechanical engineering knowledge. 
 
i. Measurement and marking process 
The parts to be cut out are measured by the requirement measurement. There 
are several parts needed to be modified. All the measurement is in meter (m). The 
purpose of this process is to ensure the cutting process can be done properly. This 
process has been illustrated in Figure 2.10. 
 
 
 
Figure 2.10: Mesurement and Marking process 
 
ii. Cutting Process 
In this process two methods that are used in cutting the work piece and 
material. Three grinding machine are used to cut the materials of the container and 
metal saw are used for cutting the cover body of machine to make the space of the 
cooling system for the container. Figure 2.11 shows the process cutting involved. 
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Figure 2.11: Cutting process by using grinder and metal saw 
 
iii. Drilling Process 
The hand drilling machine is used to make a hole for drain water system at the 
base of the container. The size of the hose for drain water system is 4mm. Figure 2.12 
are shows that the drilling process. 
 
 
Figure 2.12: Drilling process 
 
iv. Surface Finishing Process 
Surface finishing (Figure 2.13) is a process that alters the surface of a product 
to achieve a certain property. In this process the sand paper for grade 1000 is being 
used. 
 
 
 
Figure 2.13: Surface finishing process 
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v. Painting Process 
Painting process is done before installed all the part of the Fish ball Maker Machine. 
The color for the body machine and water drain container is mustard yellow as shown 
in Figure 2.14. A good appearance is the most important because it can increase the 
interest of the customer to buy the product. 
 
 
 
Figure 2.14: Painting process 
 
vi. Joining and  Assembly Process 
After trough all the process above, the joining process are taken to assemble 
all the parts of the Fish Ball Maker machine. All the Perspex acrylic for ice container 
is joining by the acrylic glue and silicon glue. Figure 2.15 shows the joining and 
assembly process. 
 
 
 
 
Figure 2.15: Joining and Assembly process 
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2.6.2 Prototyping (Assemble) Process Time 
The duration time for develop prototype fabricating process for our product 
takes around 3 weeks to complete. The time management is highly demand in this 
stages by make sure that prototype of the project can be done in time. So, planning 
chart play role important to complete all the process. At this stages, all the material 
are combined and assembly together to form the prototype of the Fish Ball Maker 
Machine. Table 2.6 shows the duration time taken to develop the prototype. 
 
Table 2.6: Prototype development duration time 
 
 
 Fabrication process 
Fabrication process was conducted by building up to four main parts of the 
prototype main cover body, container with cooling system tank, drain water tank and 
cover lock screw. While, processes involved in fabrication process consist of 
measurement cutting process, drilling process, grinding process, surface finishing 
process, and painting process. 
 
 Assembly process 
Assembly process took placed as the final stage of the manufacturing process 
by combining and joining all manufactured part together as one final product. 
Manufactured parts of the project such as main body, container with cooling system 
and tank drain water were installed together. Then, the others installation of additional 
equipment are such as hose, locking screw and foam, electrical motor and micro 
switch were proceeded by develop the Fish Ball Maker Machine. 
 
2.6.3 Final Prototype 
A final product prototype has been design, developed and successful test to 
achieve main objective develop portable Fish Ball Maker Machine with cooling 
system to ensure the quality texture of an ingredients. This final product includes from 
standard part, sum-assemble and configured to complete product. Prototyping serves 
to provide specifications an also a views for a real, working system rather than a 
theoretical. Figure 2.16 shows the final prototype. 
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Figure 2.16: Fish Ball Maker Machine 
 
2.7 CONCLUSION 
 
At the end of this project, our group has successfully managed to complete the 
given task in total duration of 14 weeks’ time by developing the Fish Ball Maker 
Machine. High degree of cooperation among group members plays a significant role 
in this stage in order to make sure given tasks could be achieved on given period of 
time. Through this project, we had gained tons of knowledge related with the 
engineering design by understanding the whole design process in order to convert 
conceptual idea into real manufactured product.  
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